SUMMARY A series of 474 mixed cases of glaucoma was assessed to determine whether there were any genetic differences between different types of glaucoma. A careful distinction was made between chronic open angle glaucoma (COAG), acute and chronic angle closure glaucoma, ocular hypertension, low tension glaucoma, patients with large cup disc ratios, and various types of secondary glaucoma including pseudoexfoliation of the lens capsule, uveitic and traumatic glaucoma. Using ABO blood groups, Rhesus groups, ABH secretion or non-secretion, and phenylthiourea tasting we identified certain differences. The differences from normal were significant decrease in Rh-negative patients in chronic closed angle glaucoma (p<005), a decrease in ABH secretors in ocular hypertension (p<0-01), and fewer HB secretors in patients with COAG (p<002). There was a significant decrease in AH secretors and increase in HB secretors in both pseudoexfoliation with raised intraocular pressure compared with COAG (p<001) and in secondary glaucomas as a group compared with COAG (p<0.01). Tasters of phenylthiourea were more common in traumatic and uveitic glaucoma than in normal controls (p<0-05). These results suggest that secondary glaucoma develops in different subjects from COAG, while patients who develop a rise in intraocular pressure proceed to cupping and field loss if they have a certain genetic constitution. The groups of patients are too small for the differences to be of great prognostic value.
SUMMARY A series of 474 mixed cases of glaucoma was assessed to determine whether there were any genetic differences between different types of glaucoma. A careful distinction was made between chronic open angle glaucoma (COAG), acute and chronic angle closure glaucoma, ocular hypertension, low tension glaucoma, patients with large cup disc ratios, and various types of secondary glaucoma including pseudoexfoliation of the lens capsule, uveitic and traumatic glaucoma. Using ABO blood groups, Rhesus groups, ABH secretion or non-secretion, and phenylthiourea tasting we identified certain differences. The differences from normal were significant decrease in Rh-negative patients in chronic closed angle glaucoma (p<005), a decrease in ABH secretors in ocular hypertension (p<0-01), and fewer HB secretors in patients with COAG (p<002). There was a significant decrease in AH secretors and increase in HB secretors in both pseudoexfoliation with raised intraocular pressure compared with COAG (p<001) and in secondary glaucomas as a group compared with COAG (p<0.01). Tasters of phenylthiourea were more common in traumatic and uveitic glaucoma than in normal controls (p<0-05). These results suggest that secondary glaucoma develops in different subjects from COAG, while patients who develop a rise in intraocular pressure proceed to cupping and field loss if they have a certain genetic constitution. The groups of patients are too small for the differences to be of great prognostic value.
It has been suggested that the distribution of a number of genetically determined characters may act as markers for glaucoma,' particularly open angle glaucoma, which occurs more frequently in families2 and which is thought to be of multifactorial inheritance. There was no significant difference between our controls and those of the Blood Bank nor between the controls and those without glaucoma but with cup disc ratio greater than 0-6.
BLOOD GROUPS
There were no significant differences between any of the groups studied in the relative frequencies of the 
C/D=cup/disc ratio.
ABO blood groups (Table 1 ). There was also no significant difference in the relative frequency of any of the ABO groups in the 310 patients suffering from glaucoma compared with normal controls (X2=2-76, 3 DF, 050>p>0.30). However, there was a significant decrease in the number of Rh-negative patients in chronic angle closure glaucoma compared with acute angle closure glaucoma (X2=5-24, 1 DF, p<005).
SECRETOR STATUS
The results of secretor status studies are shown in Tables 2 to 4 . The secretors are compared with nonsecretors in Table 2 . There were fewer secretors in patients with ocular hypertension than in our normal controls (X2=568, 1 DF, p<0.02) and the Blood Bank controls (x2= 12-08, 1 DF, p<001). There were also significantly fewer secretors among patients with ocular hypertension than among those with COAG (X2=4-65, 1 DF, p<0-05) and all the patients with glaucoma considered as a whole (X2=5-58, 1 DF, p<O-02).
The secretor subgroups are shown in Table 3 . There were significantly fewer HB secretors in patients with COAG than the normal controls (x2= 11-78, 4 DF, p<0-02). Ocular hypertensives had an incidence of HB secretors intermediate between normal patients and those with COAG, but this difference was not statistically significant.
The patients with PXF and raised intraocular pressure included fewer AH secretors and more HB secretors than those with COAG (X2=8-35, 1 DF, p<0-01) ( Table 4) .
The secretor status of secondary glaucoma also differed from COAG, with an increase in HB and decrease in AH secretors in secondary glaucoma, whether angle closure glaucomas were included (X2= 20-04, 7 DF, p<0-01) or not (X2=31-89, 7 DF, p<O-Ol).
Comparing all the cases ofglaucoma as a whole, we found no significant difference from the controls in the relative frequency of ABH secretors and nonsecretors (X2=0-34, 1 DF, 0-70>p>0-50). a raised intraocular pressure a significant difference in cup disc ratio between affected and unaffected eyes has been reported; the increased cupping followed the development of raised intraocular pressure due to deposition of PXF.7 When all cases of secondary glaucoma as a group were compared with those with COAG, there was also a higher frequency of HB secretors and a lower frequency in AH secretors whether angle closure glaucomas were included or not. This confirms a genetic difference between some patients with COAG and those with secondary glaucoma like that noted for PXF.
Of less importance-patients who were tasters of phenylthiourea were more common among patients with traumatic and secondary uveitic glaucomas than among normal people. It has previously been noted that the fellow eyes of eyes with traumatic glaucoma have some increase of pressure, and therefore some patients are more likely to develop a rise in pressure after severe contusion injury,89 being different from the normal population.
We observed an association between ocular hypertension and non-secretion of ABH but not between COAG and non-secretion of ABH, although an association between non-secretors of ABH and primary glaucoma (open angle and narrow angle) has been reported from India."' The familial incidence of chronic simple glaucoma and angle closure glaucoma has been emphasised by Miller," and other workers have reported increased group A in open angle glaucoma,'2 of group 0 in congestive glaucoma,'" and of rhesus-positivity in open angle glaucoma,'4 but we did not confirm a statistical association between the ABO blood groups and these glaucomas. Nor did we substantiate PTC tasting status as a marker for glaucoma, as shown by a previously reported'5 raised incidence of non-tasters among patients with primary chronic simple glaucoma or tasters in patients with closed angle glaucoma.
Our failure to confirm some previously reported work emphasises that much of the work done on the genetic status of patients with glaucoma is conflicting. It should be remembered that statistical analysis indicates degrees of probability, and there may be genetic differences between population groups making comparison difficult.
We believe that the present study defines different types of glaucoma more carefully and may therefore be more likely to detect genetic differences, but few were found. The study does suggest that the secretor status of patients with ocular hypertension may be helpful in determining which patients are more likely to progress to glaucoma. Unfortunately only a small proportion of patients are HB secretors, so the genetic markers we have described are only of limited usefulness in predicting which ocular hypertensive patients are likely to develop cupping and field loss. Perhaps more sophisticated studies of blood groups and subgroups will refine these tests further and make more comprehensive and precise prediction possible.
